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Second-order accurate upwind and centered schemes are presented in a framework that facilitates their analysis and
comparison. The upwind scheme employed consists of a reconstruction step (MUSCL approach) followed by an
upwind step (Roe’s flux-difference splitting). The two centered schemes are of Lax-Friedrichs (L-F) type. They are the
nonstaggered versions of the Nessyahu-Tadmor (N-T) scheme and the CE/SE method with ε = 1/2. The upwind scheme
is extended to the case of two spatial dimensions (2D) in a straightforward manner. The N-T and CE/SE schemes are
extended in a manner similar to the 2D extensions of the CE/SE scheme by Wang and Chang for a triangular mesh and
by Zhang, Yu, and Chang for a quadrilateral mesh. The slope estimates, however, are simplified. Fourier stability and
accuracy analyses are carried out for these schemes for the standard 1D and the 2D quadrilateral mesh cases. In the
nonstandard case of a triangular mesh, the triangles must be paired up when analyzing the upwind and N-T schemes.
An observation resulting in an extended N-T scheme which is faster and uses only one-third of the storage for flow data
compared with the CE/SE method is presented. Numerical results are shown. Other improvements to the schemes are
discussed.


